Increased In Vitro Osteopotential in SHED Associated with Higher IGF2 Expression When Compared with hASCs.
Mesenchymal stem cell (MSC) osteogenic differentiation potential varies according to factors such as tissue source and cell population heterogeneity. Pre-selection of cell subpopulations harboring higher osteopotential is a promising strategy to achieve a thorough translation of MSC-based therapies to the clinic. Here, we searched for novel molecular markers predictive of osteopotential by comparing MSC populations from two sources harboring different osteogenic potentials. We show that MSCs from human deciduous teeth (SHED) have an intrinsically higher osteogenic potential when compared with MSCs from human adipose tissue (hASCs) under the same in vitro controlled induction system. Transcriptome profiling revealed IGF2 to be one of the top upregulated transcripts before and during early in vitro osteogenic differentiation. Further, exogenous IGF2 supplementation enhanced alkaline phosphatase activity and matrix mineralization, and inhibition of IGF2 lessened these parameters in SHED and hASCs, validating IGF2 as an osteogenic factor in these MSCs. Further, we found IGF2 to be biallelically expressed in SHED, but not in hASCs. We observed a 4 % methylation increase in the imprinting control region within the IGF2-H19 locus in SHED, and this is mainly due to 2 specific CpG sites. Thus, we suggest that IGF2 upregulation in SHED is due to loss of imprinting. This study unravels osteogenic properties in SHED, implying IGF2 as a potential biomarker of MSCs with higher osteopotential, and unveils IGF2 loss-of-imprinting in SHED.